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1 Introduction
Risk allocation is a complex and difficult process, and for
all practical purposes, it is a negotiated process.
The study of risks should consist of two stages:
 Identification of the sources of risks.
 Detection of the financial consequences of these risks for
the stakeholders and investors.
2 Identification of risks
A variety of risks can occur during the construction phase
and operation phase of a project. The risks that can have
a direct impact on the profitability and credibility of the
project should be identified.
Identification of risks and risk management is a crucial
part of project financing. Different risks can occur during
different projects. Therefore the risks must be identified and
allocated among the stakeholders of the project. The golden
rule is that the actor who is best able to control, influence
and manage the risk should bear the risk. This is often not
the case in reality. Risk allocation is a comprehensive and
a complicated process.
The problem can be illustrated by legal risks, which are
often borne by the private sector, albeit only the public sector
controls them. We can also mention inflation and interest
rates, which the national bank oversees for. The risks of
changes in them are often borne by the creditors, investors
and shareholders. There are many other risks that are not
borne by subjects who are in a position to manage them ap-
propriately.
The extent of an individual risk can change over time.
A feature of successful projects is that the risks are widely
shared by the public and private sector. Generally it can be
said that the private sector is better able to manage commer-
cial risks and the responsibility associated with construction,
operation and financing. On the other hand in the field of
transport the public sector must be involved in many issues
like right of way, political risks and sometimes also traffic and
revenue risks.
In the context of project financing, a private company
should have access to adequate resources and experience to
carry out the construction effectively with future backflow
from the collection of tolls. It may then be possible for the
company to bear the construction risk and some part of the
traffic risk. The public entity would bear responsibility for
guarantees and subsidies in the case of insufficient traffic
intensity when operation begins.
The main risks facing infrastructure projects are pre-con-
struction activity, construction, traffic and revenue, currency,
force majeure, tort liability, political risk and financial risk.
These risks must be addressed in a satisfactory manner before
debt and equity investors will commit to project funding. The
standard risks identified in contracts are: pre-construction,
construction, traffic and revenue, financial, regulatory and
political. In addition, force majeure and legal liability are
commonly addressed in contracts since they have proven to
be serious sources of cost overruns in the sector.
2.1 Construction phase risks
During this phase, the major risks are delays in comple-
tion and the commencement of project cash flows; cost over-
runs with an increase in the capital needed to complete
construction; and insolvency or lack of experience of contrac-
tors or key suppliers.
Construction costs may exceed estimates for many rea-
sons, including inaccurate engineering and design, escalation
in material and labour costs, and delays in project start-up.
Cost overruns are typically handled through a fixed-price and
fixed-term contract, with incentives for completion and for
meeting pre-specified investment goals. Other alternatives
include provision for additional equity injections by the spon-
sor or standby agreements for additional debt financing. It
is always sensible for developers to establish an escrow or
contingency fund to cover such overruns.
Delays in project completion can result in an increase
in total costs through higher capitalized interest charges.
They may also affect the scheduled flow of project revenues
necessary for debt servicing and operating and maintenance
expenses.
Availability of materials and equipment
In many developing countries, the risk of equipment or
materials for construction or operation must be considered.
Transit bottlenecks, tariffs, foreign currency fluctuations and
other factors can cause a significant increase in costs.
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Contractor capability
The main contractors and key subcontractors should have
the experience, reputation, financial, technical and human
resources to be capable of completing the project in a time-
ly fashion on budget. This risk is best addressed through
tough pre-qualification of bidders; through certification and
monitoring; and by ongoing financial supervision of the
contracting companies, to make sure that poor results from
other projects or from weak balance sheets do not spill over
into the specific project in question.
Environmental and land risks
Transport projects can have a substantial environmental
impact. Such projects frequently attract strong opposition
from community and environmental groups over issues of
pollution, congestion, neglect of public transport and visual
impact. Similarly, land acquisition can be a protracted process
with the potential for extensive legal delays. In general, the
public sector often takes on the responsibility for most of
these risks since often it is easier for the public sector to take
responsibility for acquiring rights-of-way, to pay for them and
contribute this asset to the project. Project sponsors often try
to ensure that the government bears the risk of providing all
necessary land within a given time frame or being liable
for damages. Furthermore, the cost of land acquisition can
become a major factor where land values rise rapidly or are
subject to speculative activity over which the project devel-
oper has no control. In these cases, agreement on some form
of cost ceiling may be necessary in the concession contract.
Generally, the host government should ensure that required
licenses and permits be obtainable without unreasonable de-
lay or expense.
2.2 Start-up and operating phase risks
The major risks for transport projects in these stages
relate to traffic/revenue risk; regulatory and legal changes;
interest rate and foreign exchange risks; force majeure risk;
and political risk.
Technology risks
Project finance participants cannot ignore new techno-
logies since these can either significantly improve the
profitability of a project, or can adversely affect any project
that uses obsolete technology. For example, the use of auto-
matic toll collection technology reduces collection costs and
incentives for graft. Another example is technological im-
provements in customs processing, so that border crossings
on major arterial toll roads can be traversed more quickly,
saving time for users and making the road more valuable.
Traffic and revenue risks
Demand risk is a major issue in virtually all projects. Even
where there is a reasonable level of confidence in forecasts,
demand can be dramatically affected by competition from
other modes or facilities, changing patterns of use, and mac-
roeconomic conditions.
These issues, over which the project sponsor often has
little or no control, are very difficult to predict and represent
a major risk to financing. In particular, forecasting during
early years can be quite subjective. To the extent that these
risks are driven by economic conditions, there is a poten-
tial role for the government to play in risk sharing, either
through traffic or revenue guarantees or though other forms
of support.
Since infrastructure construction often brings major struc-
tural changes for the region (the Channel Tunnel, high-speed
railways) prediction of consumer behavior is not commensu-
rate with the aggregate demand prognosis model. The issue
is more complicated in the case of cross-border flows, where
the border effect can appear.
Another typical feature is over-optimistic forecasting in
order to convince a potential partner of the value of the
project or, alternatively to get the deal at any price and rene-
gotiate it afterwards.
Toll roads provide an illustration. Traffic volumes are very
sensitive to income and economic growth, and the failure to
recognize this may be one of the main reasons why so many
toll road projects have failed.
Financial risks: interest rates
Financial risk is the risk that project cash flows may be
insufficient to cover debt servicing and then to pay an
adequate return on sponsor equity. Financing constraints,
especially the lack of long-term debt capital, are a significant
hindrance to toll road development. Only a few projects are
able to generate returns on investment sufficient to attract
private capital. This suggests that only a limited number of
projects will be executed without massive state support.
Since in infrastructure we are concerned with long-term
investments with high start-up costs, countries with local
capital markets capable of providing long-term capital have
an advantage. Of particular importance is the availability of
mature domestic finance. In many countries infrastructure
projects have been unable to obtain finance for more than 5 to
6 years, bringing other risks of renegotiations and refinanc-
ing. Such projects are not viable without government guaran-
tees.
In theory, financial risk is best borne by the private sector.
However in transport projects this risk is likely to be shared by
the public sector, either in the form of debt or revenue guar-
antees, or by participation of the state or of an international
financial institution. This can also take a form of a direct
subsidy, grant or financial contribution, which will serve to im-
prove the rate of return for the private sector.
Currency risk
Currency risk relates to the impact of the local currency
exchange rate on the value of the investment. Moreover there
is a question of the convertibility of the local currencies. This
is a major risk in countries where, for example, the tolls are
collected in a weak local currency.
Force majeure risk
Neither they public sector nor the private sector can influ-
ence or control some risks like earthquakes and floods, which
impair the ability of the project to earn revenues. For the
private sector there is some insurance available, but the public
sector generally has to bear this risk and redesign the project
as need be. The rule is that the remedies in these cases should
be essential part of the contract.
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Regulatory and legal risks
The issues of regulation and subordination to the regula-
tory authority should be dealt with in the contract. This
should apply to the extent of the authority’s power and its
responsibility concerning the fees charged, public commit-
ments and an environment of equal competition. This matter
can affect the value of the business, which can be sensitive to
the revenue earned. Therefore clear rules should be set and
the way in which the regulatory authority exercises them
should be verifiably independent.
But even if regulatory rules are clear enough, they are
only as effective as the regulators can be. The best-designed
regulatory environment is useless if the regulator is not inde-
pendent or fair. The pressures on regulators can be a major
source of concern.
Project finance structures typically cover periods of ten
years or more. The relevant legal and regulatory environment
is likely to change substantially over that period. The rules
dealing with the financial consequences of these changes
between government, users and operators are critical, but
are often ignored. The rules must cover the possibility of
adjusting the contract terms during the project-financing pe-
riod.
Political risks
Political risks concern government activities that could
affect the ability to generate revenues. These could include
termination of concessions, additional taxation and regula-
tion, which then impair the value of the project for the inves-
tors, or even the nationalization of private property. Ideally
the government guarantees concerning these risks, and the
method of compensation for lost profit, should form part
of the contract. In some cases insurance provided by an
international financial institution should be a requisite.
3 Risk analysis
Risk analysis is involves quantifying the risk of each vari-
ant examined followed by proposal and design of corrective
measures that will strengthen the probability of the project’s
success.
Risk analysis can be divided into the following phases:
 Identification of the factors that influence the decision
criteria
 Determination of the functionality of the decision criterion
on the factors
 Determination of the probability density function of the
risk factors
 Construction of the probability density function of the deci-
sion criteria considered
 Evaluation of the risks of the project.
In order to perform risk analysis we have to know the deci-
sion criteria. If there is more than a single decision criterion,
the analysis solves the comprehensive problem of how to ex-
press the total risk taking into consideration all evaluation cri-
teria.
The most common investment decision is risk analysis
taking into consideration only one decision criterion – the
economic evaluation of the efficiency of the investment.
Financial evaluation of risks
The risks and their financial impacts are usually not quan-
tified equally by all parties. Each party views the given risks
according to the guarantees provided. These guarantees are
related to the form of participation in the project. Mostly this
concerns the basic capital provided by the stakeholders, debts
guaranteed by the shareholders, non-guaranteed debts (the
risk is borne by a financial institution), and the resources
provided or guaranteed by the public sector. Stakeholders
and banks mostly cover financial risks. The recovery priority
is always debt servicing after, which comes satisfying the
shareholders. The greater the risk they undertake, the higher
return on capital they naturally expect.
Evaluation of the risks is performed by independent bod-
ies and experts, who assess all aspects of the project (technical,
legal, commercial and fiscal). Sensitivity analyses are per-
formed for these purposes. These attempt to measure the
impacts on the anticipated profitability of the project of dif-
ferent parameter changes: exchange rate deviation, interest
rate changes, inflation, and construction delays, underesti-
mated traffic intensities. The results of the sensitivity analysis
form the basis for the variants, which lead to the risk evalua-
tion. Through the use of these probabilities future cash flows
are thus constructed.
4 Conclusion
The main risks facing infrastructure projects include
pre-construction, construction, traffic and revenue, currency,
force majeure, tort liability, political, and financial factors.
These risks must all be addressed in a manner satisfactory to
debt and equity investors before they will commit to project
funding.
Project finance transactions are typically governed by
a nexus of long-term formal contracts, written between the
project promoter, the host country government, creditors,
input suppliers, contractors, operators, and service providers.
Three classes of contracts are important: concession agree-
ments that stipulate a property rights transfer from the
government to the project company, performance contracts
between the project company and contractors and operators,
and loan contracts between creditors and the project com-
pany. Such contracts are designed to share risk and to protect
contracting parties against opportunistic “hold-up” behav-
iour by others. In practice, they address two important char-
acteristics of infrastructure investments: a high degree of asset
specificity; and large project-specific risks that cannot be
diversified in financial markets.
In such “relationship-specific” investments, investors are
hesitant to make investments without adequate contractual
protection. Once the investment is sunk, the incentive system
and the bargaining power of the contracting parties change
vis- -vis each other. Anticipating such an outcome, project
promoters often insist on governments providing various
kinds of guarantees to cover a range of risks.
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